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(54) DISK ARRAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately perform a 
restoration processing corresponding to the state of a 
magnetic disk device. 

SOLUTION: A disk array controller 3 is provided with a state 
information control means 6 for rewriting state information 
for managing the presence/ absence of the fault generation 
of HDD devices 541-545 and the operation state of whether 
or not it is during the restoration processing corresponding to 
the change of the state of the HDD devices 541-55, an 
immediately prior state reproducing means 7 for reproducing 
the operation state of the respective HDD devices 541-545 
immediately before the restart based on the state information 
at the time of restarting the HDD devices 541-545, a 
connection state judgement means 8 for comparing intrinsic 
information respectively stored in nonvolatile memories 551- 
555 and the HDD devices 541-545 and judging the 
connection state of whether or not the HDD devices 541-545 
are replaced from the time immediately before the restart 
based on the compared result and a restoration control 

means 9 for controlling the continuation or start of the restoration processing based 
connection state information and operation state information; 
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[0053] wjwjb«-»#a5*«, HDDiiicat* 

50 JiE^a 8 tt, ?Fff38i<t>« * y 5 5 i - 5 5 sStfH DDi 

e 5 4 1 - 5 4 5 ^^n^eniMrt s ti^iawtfrffi^tL^-r 

IftH D DiSH 5 41 — 5 45 /^Atl#X. bftfc^S^^Sc 
tt*«SrW3£-f «it*-e#6. HDDftB 
^3c^^ti/c®^, ?F*|I»tt^*yfc*lftSJ'tfcH** 
W i S ixfc H D D3SK©H*fl!f#«:!a-r»* 

«MK***ij«#a8tt. aaE©HDD3fiH©«*«i 

^ [0 0 5 4] «tlBfflf««fiiJflll^a 6 HDD8 

1541-5 45 (O»*«^<O^2fctJ^I0tol!4 I 3&^S* 3 ' 

coKif^ttttSrfffflrSttlBWWSrHD D^{^ 5 4 i - 5 
4 6<z>ttlB<DjEft^iS c-c»#lftx., r<ottHB««Sr^ 

1^? j; ^ ^ 7, f a ^ y /j s i 1 1 1> , HDDffl5 4 
i - 5 45 SrW Sfc*>Jb*f Sr-TS i S KttftlffSfa 

3£<5V>T^ttWSC%±t'fB:flfj<D#HDDKE5 4i — 5 
45<0B6^tftffia:WSli-5-4:*s-C** 0 ^> 

50 ^T-A^^^ft^jtt^flfffi^s/ir^-cfc, r^fltj , 
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[0055] ^oitzfr. ^mmmmxn, imwmwm 
^a 7 k ct o t»a * *Lfc*m«« t > »*k»mj£^ 
© 8tcj:o -cm* * nfcaaz© h d ommmmmm t 

<5^Tttl0^5«:tiJ3eu f^Jx.tf, fKIBttRMKMIMflg 

[0056] -r^b*,. fozmmmx*^ mm^mm^ 

9 fl, ittflfrtfeagS^a 7 J: o X 0£ fift ( - 1 0 C I :1 "C fc o 

fc t «ST S *bfc H D DSeflB 5 4 *saNK#t««S*Ja 8 

5E $ iifc 4: £ fc: fi S mm 10 £:«ii$u $ it 5 fliMNiSri" 6 m 10 
IttttfMftttfiB (3 5 0 3-^8518) 4:, iMMfcffiWm 
4?« 7 l£ J: o T fjtj (Cffi |0 41 "Cfc o fc 4: 45J 7il $ tlfc H D 
D gl 5 4 35S«aKtt«W3e*gl! 8 [C <t o T S §ttmT/Pb 
¥£ft 4 "C A4x# x. h tilt t m f£ £ *l fc 4: # tc « 3 Kffi IP 
^.lli ^ -tl- ^> fllfJI^ ^r-T ^ m IP '^ihmfJI^J^ftli (S 5 0 3-> 
S 5 1 7) 4:S:flux.5o 

[0 0 5 7] «l0jttttM»nffi^ J: 5 , rfiHU^mil^ai 
* "C*> 5 , * fc« 10 t* — * SrlB« L T V ^ 6 H D Dgfdr 
fl!i(D H DDM<!:«oT £ ixt V > ft ^ ^-fr <£> 

a i6tt^*i0«afas:jffljtti-a - 1 x\ m<DT—#ififai#\ 

£ tLT V ^ 5 H D D *R o "C L Jt til^T* feot 

[0 0 5 8] SUKW-cfcoTtt, «l0fM»*&9 

tmi££ tilt H D DUSflK 5 4 ftSflMttfl&H 8 «t 

4: # a tt H D D3fiB 5 4 Sr« 10 S ■& 5 ^2?^&:_hffi 
!£H^rav^^5«l0-5r5Blv^t>-e:«iffi (S 5 0 4 
->S 5 0 5) Srffiix^ 0 ^tU^t?), JlrL< L-lDD3fiB 
Sr»*HD DSeKi: Ait#X-T, tfil0^IfiBfe»^»ctt, 
SttHDD»B^-#o«l0co^5*!Kr±fl^tt^ 

ttfc H D D $£IK**KI o $ ttfc £ * -Cfc o T fc . ± 

[0059] *j««nc«to-ctt:. ai0fliijw^a 

9 fi, iffWlttSBSa^a 7 te: J: o TKmi Wft 10 «t»-ett/j: 
I/ ^ fc W 36 £ *Lfc H D D fie BK 5 4 ^^IKKIBW 8 tC 

$ thtz t S ^Jia^H D DttGK 5 4 am ft'rx h SrtT 5 
t^^attJKifls^r^ h ^ J: ot^7-/« l^ft Wtttf S 
ttH D DSilEC 5 4 SrttlH * -H:5flji|»S:i-5«l0BIA6fBiJ» 
ISfig (S 5 04^S 5) 506) ^r«il^^ 0 -Tftto*>, 



(7) t#Br1¥ 1.0-2 5 4 6 3 6 

— Bjt m 'Jtistct m 7£ $ thtz h d d is is a* 3c $ *t 

H D D ^1 tcfilio 7- — 9 JMftm $ tt-C v ^ a ^ (i ft 1 > fc 
[0 0 6 0] *3I16»16-C?tt, HD Dgeil 

Jft*#tfcl*tcf±, A^Ai-ct 9*l0S:HI*&i-*fc», 

ill Rbtfttti LT«l0S:B!*&"J-6fc«>, ±«fc*B*# Lt 
A^r<5^/^ft< 
[0 0 61] 

7"V 7^TK v-^ 7- A(7)ff «ttSr|Mj± S 
[0062] i-ft b*>. 7=^ 7^7l/^f 

IWW^a 6 H*«*IB«*BH»fB*«k: J: oT— a U 

ft v ^ £ -t-ijzE $ ixfc <b # ^ s»h**«<o h d omm 5 4 
[0063] *fc, aeiSWcJ:oTta. H*w«fla«*B 

left* LfcH**** 5 — a bft ^ 4: WJe**tfc i * i 

[0 0 6 4] ^btC, *HJ6«t?tt, f^^^T^a 

*y) 1 9*c«#a/u«i*»catttti»ttf«Bai»«fiJte» 

# iZ^ A/ *: ttffit »* & With tU i" i: * ^ a Ktt* Hi b «ffi 

n^-r 6 mm%mmm\mm^m * m %. z> . 

[0 0 6 5] L/pfc, KtBfflHSffitti^ae^. tftlB1*« 

iett a^gg^a j: o r -a l ft ^ t m fctsiitctztc 

fi#H D DSSJtt 5 4 ^^T^Pfi^C «9 "Cfc S"4: *Jfe^ 6 

[0066] j; 5 [i, -Azmmmxit, #hd dusb 
50 [0067] ^safiWcoshflssrittwi-So ±ffiifi 



-7- 



(8) 



0-254636 



13 

-7 5 3 tt, H D D»K 54$: 

fc, ~A-mm*f) i 9rto**sra;fi:HDDisiE©tt 

«cB*J5&«:frl/\ ^flBBtt^.y 5 5rt©flf«iHDD 

'So 

[0 0 6 8] ^Mi^jcox^ ^^7l/>f3yhD-53 

fi, mmm a ± y y - 1 -t tomtom taje-*- 
fa- « -r s ^ 9 ^ - * s:«jW-r 5^^y<b, # h d d is 

154 fc«5*tti L*fctt»#iii*«rfT 5 fc£>0M ^ - 
^ ai t . # H D Dfflslffi 5 4 i^^tb^n^S Lfc^fl? 

^tt^ y 5 5 ^9 — 7*—xb »aiW«^*MW 

[0069] [ttJHft] s-r, mmm<Dwmz^x 

[0 0 7 0] *^S6M"ett, HDDSefB^fett*Hi it 
^ffl^tt^^-y 5 5^»#iitfH#tff«D ( i ) <t L 

^^y— &t fl) T^#-^-^tr3 6>"W h£> I n 
qu i r yf-^^l^tl/^o H^fffif«ttwiX^PK& 

[0 0 7 1] El 2 ttHWW«flB«Bl5^&5^fll3iSi<l£p< ^ 

y i e 5 s tfcWtffwiaitffls-efcs^Fffatt^^ey i . 

9 i*siE*^5^«*i-5WifP0yS:7^7 o— ^^- 
^ T?S> D . 121 3 ^!)55, 19 tf> JE^Xte 
»tt WW r S ti fc H d D (1 ^ 1 7? & 5 S 5 1 # tt 

[0072] WJM^JS^SrSW b/t^V 7^yrw^y 
hP-75 3(t # H D D Sgffl SrBH&WJE-T 5 i 
tc" 1" , f»*HDD|Sffi'&»*9^^NEER K w 
0" , P«*tW3eLfcHDD|fi|Bfc»S^*»Sll««B 
3*JC (i) tc" 0" (Si 0 1) 0 

[0 0 7 3] i)*?^* i ttHDD»HSr»8'|-rSfc«)C0 

eer ffi/l^^ffi^H DD^I^i^t^^^V 

DDilC" 1" £i?;y h-t-ft. 

[0 0 7 4] i*tb(D^7^— ^©JSMrttcfi, 7*4 x# 

rw^yh a — 9 3 rtoM^ey as/B^&JtSn :o 



y 77^fia 9?T9 (S 1 0 2) 0 

[0075] tfaiwwftjWfflco^wastt^ y i 9 a^E 

».-C&V^»-fr (N) ^lis *f<<*9T W^t^P** 
£ L-T^9-^ s/-fe-^«r±fit»fllHctBy3L (S 12 
0) , *M!Wb»^S:ll»Ti-a. 

[0 0 7 6] ff3ilttf«t&jttfflcO^Ffll»«£^ ■=& y 1 9 flSlE 
*-C*>a»& (S 1 0 2 : Y) fcfi, i 

«9 ff 5 (S.L0 3) o 
70 [0 0 7 7] i %$F(D^m&®i* 55 #uE»-CS>5» 
(S 10 3: Y) Kfi, S 1 0 6^ifi*. i ScD^Fffl! 
?i!tt£7«^y 5 5^3E»-eft^^»-& (S 1 0 3 : N) ^ 
fi, Neer fc" 1" Sriilljff, C (i) tc" l" Sriry h 
»ai««Srt&lfti-5fcfec0^flI«fl:^*y 1 9-C 
(i) ^«#iAtr (SI 0 4, #]JW<bffitt4«5) 0 -f 

fcHDD3SHS:|»**5 i:^^ 0 

[0078] w<z>^«i»tt^ y i 9 ^<o* aitfrwc 

20 ( i ) (0»#ji^ s JEfltt?ftV>«-fr (S 1 0 5 : N) {C 
fi, 7^7K C/7fAiSi — ^ jy-fe — 

v ? Sr±ffiieK^tb^ (S 1 2 0) U-C«!f3ffiSr»T-rSo 

i:-rs 0 ^Piett^^y 1 9~^«#iA<^ 

sOSIE'»"efc5*-& (S 1 0 5 : Y) S 1 0 6 — iffi 

tf. 

[ 0 0 7 9] S 1 0 6 Til, * — 9 i tc w 1 " dsjfju 
IfSft, i ^^KDD^IO^f^T^i^ (S 1 0 
JO 7 : Y) Kf±, S 1 0 3— R9, Jfc^ff5Sifl£p« * y 5 

<^o/c^ (S 1 0 7 : N) KM:, ^-CCO^fflt^tt/ 
^y 5 5cOtl»TL/ct46, Neer fiScD^J^ (SI 
0 8) Srt-?5o 

[0 0 8 0] Neer ^" 2" K±Tfc5»^ (S 1 0 
8 : Y) ^fi. l'&^HDDaSIE^T 5 — ^SrttlB*-&5 

i: ft 5 cot?, ^fA^VT l"fi*'XTrJ*»&k LT^9- 
^ y-fe-^Sr±ffijfittfrW^L (S i 2 0) , toWHbtt 
^0 f^Sr»Ti"*a Neer j&s" i" KTt*fc5»^ (S 1 O 
8 : N) fctt, m%?U *?^mt LTcDSIjfl^nr^T' 
fc^fci^, H3(OS 1 0 9— ifflifo 
[0 0 8 1] i3 t?»i. S 1 0 9 t?tt* 9 i tw" 
1" , it«f«iBJi|D (i) \z" 0" Sr-lr^ hi-4o H 
ttffim&mD (i) fi, *HDDSeiB5 4 fC^**jWS 

D ( i ) fi, P>^^_h^i3J^tc4'oV^T. #H*W«IEiS 
«B5t»fc5?Fflt3iStt>*y 5 Stct&Jft^ixfcH^rWW^iB 
3*JE ( i ) 4:J*tt**t« 0 
50 [0 0 8 2] i #(O^PW38t9:^ 55 dSjEfftft^o 
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fzm& (S 1 1 0 : Y) tt, S 1 1 7— i£tf. i 
ffi^M^ey 5 5 355iE*rt:ofc«'& (S 1 1 0 : N) ic 
tt, i #<OHDD3SK^e>HDDStt©H*««D 

(i) S:K*ttll (Sill) , «s*tH L,frlEmcftz. 
ft^ofc»-fr (S J 12 : N) tCfi, Neer 1 " £ 

c (i) fc" l" fc-fej/hu *3Hfflf««r«j|rti- 
Sfcto^WJISit^^y 19^C ( i ) Srfl?#i&* (S 
115), *ti&*a\Eff?-Cfc^i§'& (S 1 1 6 : N) 

— v^SriffiSia^ttl^ (S 1 2 0) LT#kSi«:f*TU 70 
*#ii**SiE»-CfcS»'& (S I. 16 : Y) [Cli, S 1 
1 7 ^iifr 0 

[0 0 8 3] i #<£>H D D36E<0D ( i ) flSJEfjttcR* 
tU-arfci # (S l l 2 : Y) KHt, i ^^ffi^M^e 
y 5 5KD ( i ) Sr»#ii*. (S 1 1 3) . 
jE«r^fifx.ft^ofc*-& (S 1 1 4 : N) tCfi, Neer 

l" SrJpK. C (i) fc" 1" Sr-fes, hU 
*R*»jWi-5fc*<0^ffi38tt>*y 19-C (i) 
#iAfr (S 1 1 5) 0 

[0 0 8 4] r <D7Fm5&&* ^ D — <B»# ii*^]E«-C 20 
(S 1 1 6 : N) kite. 7^7^/7K^f 

ai*** tt^7-^ -/-t-^s:±{a:aeiEKHi^ (s 1 

20) LT»ai«:f»T U »#ii**S3E#T?*)*»^ 
(S i 16: Y) S 1 1 T^igtfo 

[0 0 8 5] i #(0^fll38Hi^ * y 5 5 — D ( i ) 

*ji*^IE»irtTX.fc»'& (S 1 1 4 : Y) (Cfl N S 1 

i 7— astro s i i 7m ^^^—^ i tz" i M ayju 

JffSiX, i flS^HDD3£B^»«T<0«* (Sll 
8 : Y) S 1 1 DSeE^focO 

H**«<©K*5i*i:^lP3iSt!l:^' = e y 5 5 ^<0**i£* JO 

[0 0 8 6] i a^HDDSB'&ttJ:5*:# <ftofci 
& (S 1 1 8 : N) ^ Neer tt<Z>*Jj£ (S 1 1 9) & 
ftiotiZ* Neer *S" 0" T?fca»-&^tt, ^H"DDg 

(i^djiOT^gw-^^-y 5 5^iE*Tf&a<o-e, #jwii/j 

[ 0 0 8 7] Neer fl*" 2" £Jl±^ttt?*)5 #i£te> 
;/} (SI 2 0) LT, ttfflft»flsSr»T-r*o ^ 

* ^ <t £ ttfc^rvx <4 mm ie«is 

[0 0 8 8] Sfc. Neer *s m 1" "CfcS i: # tCfi, 5* 

IfiBi LT»f^*it6Ci:fi^IflBT*fcSO^ C (i) 
l" ^HDDlSESrffiffl^i: It (S 1 2 1) . 

[0 0 8 9] r OH 3 (c*-r«JiWlb«!!ffltt, WWMfcflflW 

[0 0 9 0] CWESas^tir*] i^i:, 7V^^7WV7, 50 



WBBSpl 0-254636 

5 4 1 ~145 O 3 1 £tCP$*7^§£ L7C#^C7)S/j 

[0 0 9 1 ] ffattMH£: U-C«tO»a;©*86S:fflv^» 

0" ^«J:5^ifiB«:«*-*-lxtfJ:v\ 
[0 0 9 2] [«IP«i3i!W] Sfc, *3l*M-ett. ^ffi? 
3814* *y 1 Q^S^jitpHDDiSBcotfcllBSr^Vai 
IfHBC (i) fcLT. PISHDDli^ft*^ ht« 
IH*(DHDDafifi-e*>5^i: Sr*i"tf hSr*ix-?tt<D 
H D D3SBK*NS £-£T/fl ^tl^ 0 HDD .^d/j^T 
IE#^Wif^ LTV^ 6 t # fi. RI»H D Dtl^r^t tr s> 
H±£:T" 0" "CfoD, |!«HDD.» s fc§*^^ 
co H D D IS fi { c ^ M/t i- 5 hf ^ h f i M l" "C *> 5 o 
[0 0 9 3] ai0SrffoTV^-5HDD3SBtt, tBIH^O 
HDD3SBSr*i-tf 2/ h^ s " 1" -C&S^ ^.coi:#fg 
mty%^~f¥y b&" 1" CftotPStOfiloKft 

[0 0 9 4] [WSC*>±Jf ] ^HJte^JOT*^ -X ^ T 

^fixtlt 5p#»tt^*y 1 9©*afllf*i, HD 
D3fiBc9H*««i:^#Il3Stt^^ey 5 5 tc1Mrt£nxv> 
5 H*1»««:Stc. .«BoW**>±tf* s ff toixfc 4: # 
fi> Jt^TcoJ: 5^^lifiT% ^HDDiSBotRfficO^JSS: 
f t 5 o 

[0 0 9 5] 04 8 tC. SSC*>±frf H#cO't*^ ^ ^ 

7K2yho-75 3 OJilif^OSKttSr^i-o El 4 »3I 
H 8 {CTjfi-ttoM-Cl*, n^rA, B, C, D, E, Fft 

[0096] 11 v i tc" 1 - % mmn d om 

(a-&*NEER ^" 0" , i»HDDill5ji|^7^-^ 
Ndisk^" 0" . ^«38ffi>*y 1 9^te^£*LT^& 

»»*«*«-r»ai*«iE5«ic (i) ic- o" . #hd 

DSB^bHi^ttJUfcH^WWoiaWD (i) tc" 

0" , *?Fffl!««i^*y 5 5^bB!*ttIUfcH^r««co 

ewe ( i ) 0" . ^mm**}) 1 9ic»iisjx 

■CV^5tKl0««S:«-^-««««E^JF■ (i) tc" 0" ^ 
■fejy h CS 4 0 1) f5o 
[0 0 9 7] ^Lt, ^Mt.^^y 1 9^&, #HD 
D3SB©tfc*Sr*-r»91fl!f«S!5>JC (i) {RISKtt 

%n^-^mmmm f ( i ) i srw^m-r (s 4 o 

2) „ K*tt|L*SjE*|cfi i x.?5:^ofc»'fr (S 4 0 3 : 
N) (Cfi, x^^^TU-< v-^xA(0|If^<t LT^7- 
^ ^tr-^Srtil^L (S5 .L6) , ^illl^^Ti^o 
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[0 0 9 8] 8fc*IU Lfi*&1%fcftz_tziM'& (S 4 0 3 : 
Y) fCfi. C (i) tfi" 1" t*fc*Ui (S 4 0 4 : 
Y) . m 5 ^7Tx-f S4.15 tC#ra£r#fr U i #<£>H D 
DaSK^bHWfflfWSrK^UU-C. D (i) KUMrW-* 

(S415) o K^ttlL^iE^-Ofc^iXfi (S4 1 7 : 
N) S 4 2 0— iltf 0 

[ 0 0 9 9 ] — gyg^tU L*SIE«-Cfcjx#i (S 4 1 
7 : Y) , i#^W^^i)/P^E (i) SrBfc^ttl 

l (S4i6) x r.o«5*ttlu*siE'*-e&*t*Lff (S4 

1 8:N) , S4 2 0^, Bfc^ttJ L^IEW-Cfcttfi 
(S4.18 : Y) S 4 1 2 — 

[0 .1.0 0] S4 2 0TU i #<0HDD£i(B£»&£K3ft- 

tti LfcH#ttf«D ( i ) <t i Sfl^fflSM** ^ y 
*ffl LfcH#«** s »ft5 J: 5 B#1#*<0— 
#-|ftx.S:*3r./j:i>, S412— ifttp 0 :</)7,f-7^S4 

2ot©i *rw* <o* # & x. k ct >9 . i m <o ~^wm^ * 

■=e ]) 5 5 (cM^fc^r t Sria«i-5 0 S 4 1 2 -Ctt, 
Neer fcilSrJJUJIU NdiskK: i Safes' h U H 6 K^i" 

5 4 1 3 ^iitfc 

[0101] El 4 (CTft-^^^ s'^S 4 0 4 t£:fe3^T\ C 
( i ) & 1 -C&tftlte: ( S 4 0 4 : N) „ i"ftip*>^ W 

tt, H6jc*i--XT : ^^S 4 0 S^SISt^tU 
i#cOHDD3SK^&H^"i»«D (i) SrM^ttl-r (S 
4 0 5) o K*aU^iE*^fTX.*^ofc»-& (S4 0 

6 : N) S4 1 9— iffi^, B6*W b*SiE?lt^ff X. 

(S 4 0 6 : Y) Kite, i #^flP5Sfl:^^y 5 

s^feftjW^tt-ci^aH^rttfSiE (i) Srtt^m-r (s 

a>ofc»£* (S 4 0 8 : N) fclfi. S 4 1 9 — xffitf 0 
[0 10 2] S 4 1 9X1*. HDD3SB^J%1!tXH-t<0 

^isjfifi:^ 55 ^afirasfca^-g^fi, i h d 

.D*tt^e>«5*abfcH#fllf«D (i) £i#<0;F#WB 

1»«<0— «B5©flf#«lx.S:*3wftV\ S 4 l 0^mt? o 
[0103] H^Tffif«E ( i ) oofe^W L?5S]E?R-tcffx 
fc»-& (S 4 0 8 : Y) IU±, i S<OKDD.»6i 
*fcH LfcitttfSD CI) i #©^ff3Bfife^ y 5 5 
^6WE*WLfcH#«f«E (i) SrJittU D ( i ) t 
E ( i ) tfSftftSWa* (S 4 0 9 : N) trflS 4 10 — 
itt*. D (i).iE ( i ) /p^LWI^ (S 4 0 9 : 
Y) S4 13^iHtf 0 r.C0S 4 0 9T*- ftLftV^ 

[0 10 4] Z<Dfcbb, S 4 l 0"efiNEER 1" £ 
JJIlflL NDisKtc i Sr'-fe y K C (i) lc" 1" Sr-fe^h 
U »ffl««Sr*&lfti-6/ti«)©^ffll»«£7«-=ey 1 9-C 

( i ) &^£i£<^ (S 4 1 0) . ©tii**SiEflf-CftV^ 
Wrfr (S4 1 1 : N) fctt, 4M!2&;tyV\ *#ii*rtS 

aEWiefcsa* (S4 1 1 : y) {cn. S4 i 3— m 



(10) 0-2 5 4636 

tf. 

[0105] S bid, S41.3 -Cfi, /^7^ — * i fcL" 
1 " StL, i /J^H D D3SIB«)^»6iLT«>»^ 

(S 4 1 4 : Y) tCte, 0 4 (OS 4 0 4 — Jg 5 , jSfc<DH 

[0106] ^coj; 5 fcft^S: i /j^HD D <t 
D*#<ftS*'C, afcOig-rrtfCiO (S4 14: 
N) , Neer KtelEfif-CJfc^HD DSH * b $ 

/a tt> fl'fitSC (i) Kfi, »*«>as^u-cv^SHDD 

[0 10 7] »a!««S:**li-*5f:»»tt-?<*y 
5 5 (P«t«Ffc J: S7*w ^^7H ^^-fcBESF^Srttl S 
Hy^Cl S419fc«ttfS42 0t?lt D 

(i) tC" FFh\ E (i) tC" 0 0h" 

■eu^ Shafts J; 5 ^i-ixfi&v^(Z>t?«[ttm^PRe>/j: 
[0108] n (om 4 7!/^Bl 6 tc*i-«aa!^ J: 9 > mffi 

( - te, -t C0351ft S ttfc H D D SSgK©##*S N D 1 s K 

[0109] 7^T\ 11 7^tJ ? Il 8 ^^i-AttaiSrtf 5o 
Sf, IWHDDgilW^^^NEER ©W^SrfTl^ 
(S5 0 1) , Neer 01' •CfcSit^fi, iHD 

JO [0 110] Neer ^" 2" K±"efcSi:#tctt % IliS 
W<o-r>f ^ ; /7^ ^^^A<OJCft«fi8^tt*^— 

*v^»*-e*>*fc». iw-s^^v ^ ^ mm t ^9 

yir-v?^m^LT (S 5 1 6) , ^^^T^t" 

[0 1 1 1] Neer j*s m 1" -C&^ttt-te. ffllHttffi 
a:*i-»3aWf«F (Ndisk) /j^tt9Jii^M/J s « 
IH^^fcS^SrWWr-rS (S 5 0 2 ) 0 aaH«0BfB9©tt 
(B^ffiief-Cfcil/tf (S 5 0 2 : Y) . HDDmm^h 
«*Blfel#|»*D (Ndisk) tW5Stt^*!)5 5 
^ ^&M*tllUfcH**«E (Ndisk) /j^ttJ 3 **it 

tfti"S (S 5 0 4) 0 r.OJfctt^J:D, F (Ndisk) X 

5o — ft, Rftixtf (S 5 0 3 : N) SRHDDS6KS: 
flr/fl^pIctl-S (S 5 1 7) 0 

[0112] s 5 0 2tC*sv^, ^jHWBfflfr^tffiB^-e 

(Ndisk) fc^ffJBfli^y 5 5 3&^»*W LfcH*« 
WE (Ndisk) mm CXh 5 *=»Jtl8 H £T-fc*UJ 
50 (S504:Y) , - 9 t+IJXESixfeHD D» 
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mxfo 3 fc tb s SJK w © Nd i s k S© H D D 3£K^iE»7&^ 
&fr<DTX b&f?5 (S 5 0 6) n tit, IE*T-fciX 
tf (S 5 0 7 : Y) , KIHttHBSr^-rWaflWfflBJiJF 
(No i sk) K l SrKMft U »«l0«Lffl«:fr 5 ( S 5 l 
8) o —'J?, NDiSK#(DHDD3£fficO^^ hrtSjEfljfCft 
ttixtf (S 5 O 7 : N) , SttHD DKBSrffiffl^WflB 
(S 5 1 7) « 

[0 113] *fc, S 5 0 4*C*3VVT\ HDD»6 
SE*W LfcH^ttfWD (Noisk) t?Fl«P*H£^*y 5 5 
a>bR*WLfcH*Tl»*E (Ndisk) ^DT'fc^Jt 
tfcU (S 5 0 4 : N) i" F$ 

8 t^-r*?- ^S 5 0 5 tcmizmi- u jLfitasHE*^ 

e>©«tl0^S:#o (S 5 0 5) 0 ^IT, IttlH^S: 
SfSbfc£> ( S 5 0 5 : Y ) „ No I sk#<£>H D DlSffl© 
X* (S 5 0 8) . HDD||(7)f^ h 

*5jE*-eftV^-& (S 5 O 9 : N) [Cte, Biffi^"!^ U 

(y^s^S 5 17), HDD.8I©7-7> h^jE#ft» 
•n" (S 5 0 9 : Y) tZlt^ NDiSK#«)HDDffiH^e>D 

(Ndisk) SrK^ttJi" (S 5 1 0) „ 

[0 114] K*ab35SjE*^ : fTX.*^ofctB-& (S 5 
1 1 : N) tCfiS 5 1 7— B8*fflb*SiE#^fTx. 

(S 5 1 1 : Y) Ndisk#cD^|{^M^- 
y 5 5— D (Noisk) Sr##jitr (S 5 12) , 

[0 115] ^flBBtfc^y 5 5— D (Noisk) /ATIEffi* 
(S 5 1 3 : N) Jctt. S 5 1 
7— itt*. ]E*^»*ii«)fc»-& (S 5 1 3 : Y) 
tt, ffilHttUBSr^-t-fffflttfftF (Ndisk) ic" l" £i? 
5/ hit, ^flBfiffi^y 1 9 — F (Noisk) Sr*#ii 
tf ( S 5 1 4 ) „ 

[0 116] »#ii*35SiE#{cffx.*^ofcai^ (S 5 
15 :N) ^H!2'Mfi*, »#&*tf*:EWfc:frx. 

fc»fr (S 5 1 5 : Y) fctt, 1110 f^*S:BIIJ»-*-* (S 
5 18) 0 

[0117] II 7 Rmm 8 (C/T-f S 5 1 8 "Ctt. ttN 
d i s k#<£> H D D8ES: fikO I I D DKffitrt^T*— * b W 
Wft^tbfc^-^SrWitiitPttlBf^JISrm^ (S 5 l 
8) . *IH^»*»TUfcb, *a«f*C (Ndisk) . 
F (Ndisk) ic-tavt'ix" 0" &rir 5/ h (S5 19) L 
T Sic ± if WifN S:*IT i- S o 

[0 118] K±RW Ufc3Sjte^Jcoa«x>f ^^KHtT 

s ^wi««£ ^^ytiotL-c, ffl * © h d d m 

4: H*W«S:^X 1 o^fllSMfc^ y lc««S:4>tJ-C 
^iW-rsa^SfcS^, rcoirtfi, S103W S 
1 1 3 £>Nc0A'a k # s S120^ S4 0 8ON, S 4 1 
8 <DNi£WM 2 — > S 5 1 2(/)N/;S5 1 6 M?< J; 5 
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' [0 1 l 9] rnttBW*«*tS*ft^5^W«l4^^ey 
&io^Lfc4§£\ l oco««oSt*ttl U *fc»i»# 
i&*tcffcB5rt-5 4: 5 - i fi. *©?F«t3M4> y ill <* 

It fc^or-^ Off Wfcfcas* U < flET-T 5fc«>, r (7) 

[0120] mr&M^BmyU * ? 1 

2 ^±(di-id ommzmnxz 3 

[0121] £fc, SHfeW«5««7*^^^36lltt-Ctt. S: 
% ± tf n*tc — As e gb W tc« 10 BfAB/i-r >f test UTfi 

20 [0122] &L±«m bfc J: 5 t-, **^JtC J; S i , 

asi-^i: t t>tc5F»38«-^*y^«c«Ffc4ftai-afc*. 

^ -r A ^ i> v« cd SSc _t tf u$ jcRWj^ S: ± b 6 r. 4: 
tc s K*HDDKtt35S2SaftSi-Lfcl#^ % A-T^rAta^) 

[0123] 

^^it (HDD» 0»*»dfe«>*#Rjftt«|[IB«a4> 
^5^<0»f^tt«*«a-r5tt*fflf* (C (i) , F 
(i) ) fc««x>f ^^3fiE<otfcffi(OSE^^jCl^r»t 

**bfc«|«*ttfflf« (D (i) . E (i) ) irittftfrnfi 

40 (0»flMfcffi««" (C (i) ) ttcKo%>T«l0^Si^ 

3rXE«)ar.4:^'T»#, Witt, A»Wft8«5 
**^o*a!BiWWi[l0«LiaiS:B«/k6L, SElft^s 

50 [BDS^fflf^ftRm] 
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[04 j «t 5 sc *, ± tfawa-e^A ± w ttiffl 

[II 6 ] <t S^^itfA&SB^^&fe-bJf ittffif 



[IE] 7 ] H 5 Xtfia 6 ^^1^^^(ift^lli^^< ffl 
St _L ( rf ift fls 00 - ft| £ ffk-t 7 a - ^ -v - h ~c £ 0 
[H8] HI 7 ic^fi^±*f»ffl^ittH(r^tKi0®gfi35stf 

[HI 9] ll^f^lORA I D(/)l/^0(7)liEfV^^S 

[Ell 0] t£5fe{fl£>RA I D(Z)^4(Df>f^^r^ 
-f >^ r- A 60* # ii*»f^«)«Sg £ **"rtft W m t? & 5 o 
[II 1 1. ] WM<DyU ^^7W V* T" A(/>Ml&i)iJcO 

[111 2] !/t*l*fV 7> 7 l^^f i/^7^(/)i^J:lf 
WC*J ft 5* H D D»BO«*.ipjarSrfT 5 sm£<z> ? n - 
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[11 1 3] a*«co«*9*>f ^^»B©ac%±H f i*^, 

[IH l 4 ] 2 O^Ji^O^V ^^7W 

3, 53, 53 a, 53b 8*^7*^ * ^ ffiflfP^B 
>f^^7W ^> hD-7) 
5 
6 
7 
8 
9 



1 9 t^rfittr«flBttA y ) 

5 1,51a, 5 1 b 7*4 ^^7K isX^J* 
5 2, 5 2 a, 52b 4 1/ $ — ~7 X 

54, 5 41—545, 54 a1 -54a5 , 5 4 b 1 

- 5 4 b 5 KftT* 4 X ? mm ( H D D KB) 

55, 551—5 5 5, 5 5 a 1 — 5 5 a 5 , 5 5 b 1 

- 5 5 b 5 s^-ffirwKttffls &<mm* * y ) 

56, 56a, 56b H^ffHUJ® 

57, 5 71—575, 57a1— 57a5, 5 7 b 1 

-5 7 bs wmmmmmm 

5 8 1 — 5 8 5 ffil$lffiJglc 

6 0 14*55*7*— * 
6 1 ±ffi«B 
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